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[0 0 0 7] 

r:^mv^(Dmm^'^ tc^M ^ii^bii^, cm p ?stc i: ^x^^t^^m,^ & i^* 

UTgB^?:?^^i-^, ^'x'S/^ (damascen) iSi:P?«tL'5>@H^:/n-fe;?.*'5^&;^j^ 
[0 0 0 8] 

, i2ISffi^ti:=r>^ ^ ^4^-;^?:lBI^^c^M'e^i^s?)^it^T'^T;^^"'vs/> (dual 

damascene) ^^T'tt, ^ e3tC;^ipg;^BBi^Xg®g!lM;b'^nTtei:^^-5 = 
[0 0 0 9] 

t-r, 015 (a) ic^f«i:e>ic, ^m^o^^mmmMM-bmsMy 

Mr^$fe^M3 0 2 S:, M;ild!ll^JEC VD (Chemical Vapor Deposition ) ^tCj: 
[0 0 10] 

mi 5 (b) {C^t-j:e)JC, ^##;»«3 O l(Z)^M#!fi£tS:Mi|!clCjlD 
h/fN-;i/CH, J3i:t>*^^f*:a«3 0 1 (D^f ^«^fi^fC 
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i!?;{C, sue (d) iZB-t^OiZ. /\'U ^;bll3 0 5_h{C, 
[0013] 

r^tc, 016 (e) iz^-r^oiz. ^ h3^^-;vCHJ3J;t^*#M$:mT'*I 

[0014] 

r^jctc, 016 (f) iz^-r^oiz. mmmmms 0 2±<D^6^tjtmm3 0 7 i5 

J: t>V1 U r ^ 3f ;m 3 0 5 $:CMP:^(C ioTH^aSb, ^S'fbl-'So 
i^JKJDXStCj: U, ^iSH?^3 0 8iS^iyny^ ^ h 3 0 9 il $ -5 c 

±fBL/fe>^n-fe>^$:iH#^3 0 8 ±X'^^*j mvn ^ ^i^iz^ u> ^mmM^mm 

[0 0 15] 
[|gH^ b J: -5 h f ^®] 

L L jS; ^5 , _hta© T-*rL T ;i/ v i/ >^ ?: ffi v n fc^i5^?^fife^ n -fe ^ 
i^4>^mM3 0 7 $:CMP-i^fC J:oTB^5S-r^XglC^VNT, tl&5tlCD CM P^£$: 

-a-tctt, MUv^f£\^^(Dt^ji>')> mmmmm^o^^^^y ^ ( 

& ^ o 

[0 0 16] 

^fe, Jf r^lfi^M3 0 2 ^, Ilim3 0 7 j3J;t>*Ai; ^;vm3 0 5 ^<D|^5S 
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"T^ vVy^\%. 01 7 fC^f J:e>lC, 0. 1 8 At m;i/-;K7)-T'if -f 

>;l/-;l/^C^V^T> l O O /* m^M® i: -5 ^|^lg®;Sv^@B^ 3 O 8 

r^T-V 2/>^'*7b^5§*-rei:gHII3 0 8(Z)m®«*'!^J£-r'g>fea?), iH^m^fii 

[0 0 18] 

:r.ti-V^y\%. 01 8 jc^-r<fce)fc, 3 0 0 0 a* m®^H{ci . 0 

[0019] 

U-feXli, 01 9 fC^-r J:e)lC, Mr«i^M3 0 2 i:SB^3 0 8 h<Z)i^#T'I2 

^3 0 8>^)^i£<5&ymM*'^T'^TL*e)JM^T^y, z.(j^^^\z%mmo:>mmm. 

[0 0 2 0] 

-TS". ^^^?&mm3 0 7 $:CMP^{C j:oT, 5pjg>fb^ t>*|^^-t-'5X@-e 
\^-V\%. mX\t. 5 0 0 nm/^J2^±i:;^^ J;e)^cM#$tlTV^^c 
5i)^feU, iltIXi±ij$:^^<-t-5>il, 02 0 tC^-tJ:e)C ffi^^^BJCX ^ ^ 
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mm-t^mmismx-^^x. 'pr£<}i%ALmmmmmzm.x^m'i\z±mmm 

o 

[0 0 2 3] 

\,zj^m.^tif=Lmmmm^. mmmmm(D}Hmi^^x:fMKj^m.-^nr=.mmmmx 
^^mtmmt.^mi.x\^^^m'mmM^m(Dmw^mm^mm-t^h^\z. prjt 
< ii^mmmmzMLx^^nizmm'm±izjiimmt:w.i^x. m^mmizj:^ 
^i:^f^j^^;^^c i u, mmmo^^mizm^-^tit^mmm^mmmmmo^ihmti^ 

[0 0 2 4] 

\zmW:t^E<D wmmm ^ mm iz^^x^mitt^mz. nmrnm izmlx mm 
izmmm±iz^mmi>m-^n^. 
^i!immti'^w.mmmizMLxmmizM.mmm±iz^-^n^t. mmmmizma 

%\z^\^x\v^t\.w^m\^x9mm.(jy'^%^%}\^^--\t.f\-^-^ <. *^og^?KLTf^ 
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t.r=.. mmmmzMLx^t^mmmm(^^oizm^}±±i%:muLfj:\^^<Dx. m 
mmmrm(Dmmmmmr£ i^^<D ^ - v ^mm^^^ti^'^mmx^^. 

[0 0 2 5] 
[0 0 2 6] 

mizmm-t^ny^ ^ h^^-jvti^±MBmmmzmm-^tix^''). ±mmmmmt)'^ 
$ ^{c_hfHn>^^ h^^-J]y(D[Hm^zmtb72,^xm^^^nx\f^^mmmMM%^ 

^^i^(Dmmmmo)mm:^miiLxis^^L<mm-^mx&^. 

[0 0 2 7] 

(DihM^^m%mizmmm^L. ±M-&amiz-i5\^^xmmLr=.mmm(Dmmmi<z 
. ^(D^iy- hmt>'^mm-^nt=.nmmm±iz^mmtimmmmizMLxm^niz 
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-5.= mm(D^h'-hm-ff^m^^nr=.amizitmr^^^nmmmt)'^niiiv. ^^izm 

[0 0 2 8] 

^^ti^mm^m^^. ±timmm(DmMmt:±mmitmizj:y)m^tLx. 
:in{cj;u, mmmm(Dmmmf}mitmtRmi^xmit^n. ^^M^tife 

CO 0 2 9] 

dhmfi^^mm^^-r^t^iz. m.^iy-h^^m^f-mm^miz^ijw.m.Lt^^'^ 
)vtLxm^-t^. 

mLx\^^rdnx$>^(DX\ mmmmizMLxv^^nizm-^ti^mmmiz^i') $ 

^lzmM}lz]^^«SMX^^. 

[0 0 3 0] 

^^^^mmm>i!^M<^(Dmm:^'i^x^^x, 'pt£< t^±mmm'mt.mmm 
mKMLxM\^Lxmm^ti^mm3U(Dmiz±tmmmmizMi^x}s^^mzm 
mm^rnvf^ii^'o. ±mmmmu ^mmtL ±tmmmm ^mmtLxm&^^\j 
ML. mmmmizj::s>ii:/vmmioizj:v±nmmmmo^a3^-'ibm^mizmm)^ 

[0 0 3 1 ] 
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muo^miz. mmmmiz.MLxm^mzmmmm±izmmmtim-^ti^o 

mmmu^mmt Lmmmm^mmt Lxm&^mu^ti^ t.. mmmmcDm 
mttmmmm-t^. &^v^^i, mmm^iz.^u~ hmti'^^^tix\f^^m^. ±m 

-fk-r-So ^(Dn^. mmmt)mmmmzMhxm^^nizmmm'm±izm'^n^(D 

'\$.^w^tjtti^^mmx^^. 

^fc. mmmmiz.Mi^xit^mmmm(D^oizm.^^m:b^wML^j^^^(Dx. n 
mmmrm<Dmmmmmrji i:f^a:)^:^-i^^mpih^jiti^^mmx^^. 

[0 0 3 3] 

^* V > y n -fe X ^ {c J3 V A T C M P i y Anx $ tl T V ^ ^ im]^ CD wig 

:^mt Lxis't.h<mm-^mx$>^. 

[0 0 3 4] 

mzmnbT^^/vx. mmmmm<D^miz^mizmm.^nr^mmmmx&^m 
mmmii^mi^x\^^^^mmMmm^mm(DMMtL. ±mmmmm(D^mizm 
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ztx\ ±mmmm^(Dmm^mmmiti^. ^mm^t-^ntcmmmmcDmmm^ 
±m^)y- hMici:u=^i^- h-fbUT^pi/- hm^m^i^. ±mmmmizj:^>i± 

^n^^v. Mmmmo^mmm^tLt^mmm^'^mmmiii^xmm'^n^^V'- 
ho 

tC J: U ® ffl b M wig® <^ liliSP JC J3 V ^ T ^ = 
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[0 0 3 6] 
[0 0 3 7] 

^^^^^mmMMm(Dmm^w:x$>'DX. <i^^tji<t^±mmmwcMLxm 
mfiz±mmmmm±izmmm^mt^mm^.m^m-^mi^. ±nmMmz ^ ^ 

[0 0 3 8] 

iz mm r^E(D mmm ^ mm iz^^x^mit-t^mz. mmm'm izMLxvs^^^n 
Kmwmm±izmmm^i!k-t. w.mmmzmBti'^^^^rc.m^, i<^rj^mm:^^)v 
- & MSMTb-s QgPMM ^ W-m-t aiijK iHisp {c T i,tm,nm^^ h X mm 

^(D^sb, mmzit^xam(Djs]imi^mi)m<mn't^^oiz, mmmiz^^it 
/vmiz^titi'^^mh, mmm <DmmB^mM>iz^^mtx^^. 

fjtfj'^^mmx^^. 

tr=., mmmizMbx^t^mmmm(D^z)iz^\^^mJ:^muLr£^^(Dx, m 
mmmrM <d m mmmm^^ if © ^ - sifu u ^ & mm x^^o 
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[0 0 3 9] 
[0 0 4 0] 

zmz^ij. m^mi^j^i^izj:''}m^t^nr^nmmm0mmmtiK mmmtLx 
<svNdr I/- hmtim^^nx. mmmmizMLxmmizm^n^mmmizj: u 

izmMtiZ^^-^MH^j^^o 
[0 0 4 1 ] 

■km't^mmmMMm(Dmmmmx$>^x. ±nmmmmizM LxMmv xmm 
•^n^mmmut. ±mmmm^t±tmmmu(Dmiz^pf£<t^±mmmmm 
izMvxm^niz±tmmm^±iznmm^^-tnmmm^^mt. ±mmm^ 
u^mmt b±tmmmm^mmt. Lxmrn^mu-t^mmn ±mmm 
mizj:^'i^/vmm:hiz^ ±tmmmm(Dam:b^^m%mzmm^^^L. 
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[0 0 4 2] 
[0 0 4 3] 

V > >^ n -fe X if {C V ^ T C M P ^ C J: U ilDX $ n T V ^ feailKCDif |g 
[0 0 4 4] 

m^^n. mmmmicMi^x9^^^mzi^'^n^mmmiz^ ^jamoy^iy- hm^^ 
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[0 0 4 5] 

±mmmmm ^ i^m ti^x mM<^n}±. ^ mu-t^ w.^nmx & ^ = 

^u- hm^^A^^mKd^^ < Lx. mmo^w^^izmmhr^m^^^ifnmmm 

[0 0 4 6] 
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[0 0 4 7] 
[0 0 4 8] 

T ^ ^ m -5. i: , ®^ A' u T ^ ^ )vm(Dmmis^mKit^xi<: ^\^f=.mz 

[0 0 4 9] 
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[0 0 5 0] 

:^mm^m it. i^mi^mm o i^igxg ic s v ^ x ^ r ;i/ ^ v > ic j: -g> m@B 

[0 0 5 1 ] 

fjt^mmmmi 0 2^. mi^lS^JZ^-mULXTEOS (tetraethylorthosiUc 
ate ) $:MV^TM/ECVD (Chemical Vapor Deposition)^JC J: U J^^-r'2)o 
[0 0 5 2] 

mz. mi (b) iz^-t^oiz. ^mi^&Wii 0 KDyfmmmmmmzmi^^ 

tf, 8 0 0 nmSSX^eo 
[0 0 5 3] 

^SkJC, 01 (c) lC^-tJ;e){c, AU T^af;i/Ml 0 3 $:Mra/lfii^)H 0 2® 

M10 3{±, Mx-li, Ta, Ti. W, Co, T a N, T i N, WN, CoWfe 
L<{iC oWP^cD#f:f-§:::^A^y ^ y ^^''^tf, m^^«iS«^$:=fo■^V^^ P V 
D (Physical Vapor Deposition ) ^{CiU, Mx.li2 5 n m^^cDMJST'?^^ 

AUT^^;HK1 0 3tt, 12,11$: «^-r^#M;^)^Mr«^l^l 0 24rtcfmi- 

^)nyo^^^f£.^^\z\%. m\%m.\\LV')^y^<DW^W^1S<i^^<m\\:.'^t\^'^-t 

[0 0 5 4] 

^ik\z. 0 2 (d) fc^t-J;e){c, r^^;i/Mi 0 3 J:ic, ief^?^^!K#)|Bf 
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[0 0 5 5] 

mz. 02 (e) iz^-t^oiz. ziy'$i^h^s-jvcHi3^nmmmmM^m 

[0 0 5 6] 

tt, jir^im^mi o 2_h{c#:ft-r'55^^^iBM»i o ^(j^'^^^\\L^mmmm 
xf£<. mmi^^^m^^r=.mmm^mmiz^-Dxno. ^i^mizit. mmi'^miz 

[0 0 5 7] 

^i^- hm(^m^:ffmt. H3 (£) izm-t^oiz, mm3ME^m^i o 5 

itmmmE^mmi o 5(DmizwM'^n^mm-^m^r-^-^^r=.i^<Dmmm^ji}:f 
j&fe, m4&.w\t. mmmuEiB^nnmw.E'Lo:>m^^(Dt^m^m^i^x:& 

(2) (D^^}l/y. it^m'^^ (3) (D^:r.ym. -fC^^it^ (4) (D 
iy=L^m. it^W^^ (5) (D^nif:^^^, it^m^.^ (6) 
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[0 0 5 8] 



1 0 5 ^J;t>*A'J ^;i/Ji^ 1 0 3 2:1 



Hooa 



C 1 ) 



[0 0 5 9] 
['fb2] 

NHg CHg COOH (2) 
[0 0 6 0] 
[its] 

CH2COOH 

HO — C — COOH , „ 

I 

CH2COOH 



[0 0 6 1] 
[it 4] 

(COOH) 2 (4) 
[0 0 6 2] 
[^b5] 

H5 COOH (5) 
[0 0 6 3] 
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a 



NH2 

(6) 

COOH 



[0 0 6 4] 



.^^"^ CH2 - CH — COOH 

L T I 

NH2 



[0 0 6 5] 
[0 0 6 6] 

EI3 (g) \z^'^^o\z. mmm.\\L-^^f=.mm (cuo io5®^®ii, « 
0 ^-fy-^^mmmEL^mcxmmmuE^mti^mmmiti&yts. i^^^^i:^ 
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[0 0 6 7] 




[0 0 6 8] 
[^b9] 



oc- 



H2 



Cm 



2i 



H2 



CH, 
I 

-CO 



(9) 



[0 0 6 9] 

mz. 04 (h) izB-t^^iz. mmi 0 5(Dmmizm^^nr^^\y~ hm 
io6(DM5:. mmmo^mmFiz^^xmmmiz^^^^. 

cicD^^, mMm.m(Dm^mmi o 5(Damti'^mmmn^izm{ii-t^r=.i^. mm 
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[0 0 7 0] 

mE L ^m\:'Xmm3UE^mn^n^mitnt^^yt^o 

[0 0 7 1] 

r^ic, 1115 (j) ic^-ri:e)fc, _htacDxmcD^. mmi o s^^^S'fbt-^o 

TO-fbStifc^^mi^i 0 5 $:±3Z&b:tmMl 0 5{cii{&TOtc?^$ns«^?g(Z) 

[0 0 7 2] 

iSJClC, 05 (k) \Z^-t^O\Z. 5}A:e>ft$4x;t|||i^l 0 5(D^®{C0V^T, ^ 

Jjgl 0 5*'J^<^e^T'Mi't-g>o 
[0 0 7 3] 

f^{c, 1115 (1) {C^i-J;e)ic, ^mmmi 0 5®^®$:Mx.ld!J:^bfemi^ 
1 0 5{Ci&W{C?jS$tl-5«^M<Z)«FlCj: 'JI^^L, AUr^^;i/ill 0 3 
CD^®$:®m^-&-S>o ^<D^^, iimi 0 5 j:tjm^®i5t®^VAAUT^^;i/m 
1 0 3;{)>Mmt--2>fei5b, ^l/- hmi 0 6|^5S^CD«M(^'fit;^)'^<STb^4?)'g>o 
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[0 0 7 4] 

;i/ & ^ V N r ;i/ ;v ^ > if > ;^ > ^ tS: if ® #® ^ -fr -5 3 ^1 =b 

seic^-r cfc-ifc. «^P^?K'4'(^)J?-ffi^SWJs Aii, m^i 0 5 ©Affile 

[0 0 7 5] 
[0 0 7 6] 
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^fe, nmnm,^'^=-^vyv-t^::.tv. mm^ u± 7. common o^tti'^ 
-e # , mm-fu -fe 7.(Dmn^m^sEmizmm-r s^n ti^-^m tf^^. 

[0 0 7 7] 
[0 0 7 8] 

apt., :^mmmm(Dmmmmt. mmmmizmm^m-t^mmm'y:c-nw ( 
«M2 5^, mmtf2 6t.. mmmuEt., mmmET^i^m-t^mm'm^y'^ 

[0 0 7 9] 

V -y)v~j^\HKit. mmmMM'^cD^ ai-z^^iU'^Ltc^ x.'-j\^'\2v h^m 

[0 0 8 0] 

':7jc->'NWli, M;i fia^ 5 VN S> ^ v^ lidl^Hgm BTtgJ&a^ 1 0 tc^^ 
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